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METHOD FOR IMPLEMENTING nnvan^ ™ „ 

TELECOMMUNICATION SYSTEM 
Field " f "t- T — rnflnn 

» JX::rr::::;: a method for —* d — 

and panics ^ " ^ " O— , 

(Quality of Service) by applying nvT ^ ^'"^ *"«™*e<* QoS 2 

Bsscrlnti.,, » f .■, eR ,|, f . ll ^ g 

Th« UMTS (Universal Mobile t.l 

- mobne Jt7 nU T 0n SyStem> " ^ 

four versions hereof, nameIy> ^ rJ^T, ^ 

Release 6. Version R5 is the fiW „ • 7 ^ 4 ' Release 5 ■«> 

Downlink Packet Access ^ techn l^nTs Tt ^ High - £P6ed 
can reaeh S-.OMbps, whieh has greatly hJZ ~ *** S ° «» 
Abased „ pti onai Emission m ^ f ^ ° f " * ' 

lub interface so that the witness acT IUr «* 

tireless access network realizes the IP 

"* n«worfc system architecture of the UMTS k ' • 

netwo* (CN) 1 is connected to the UTRAnTv/T ? " *" °°" 

interface, and the UMTS wireless NetWOrk) * « lu 

40 wireless access network tttpaxt - 

(user equipment) via a Uu interface Pi* , « " ° 0nneoted <° «he UE 

- -MTS wireless access netw^ whel^L "r!™ ° f 

connected to a cirouit-switched fC S 7 ^ ^ ^ 4 «■ 

(CS) d ° main ° f core network , via an lu-CS 
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interface, and connected to a packet-switched (PS) domain of the core network 1 
va an lu-PS interface. The RNCs are connected to each other via lur interfaces and 
one RNC 4 i S connected to one or more node(s)B 5 (Node B) via lub interfaces 
One Node B 5 contains one or more cells 6, and the cell is a basic unit f or th e 
w,reless access by the UE. The RNC 4 usually performs the PDCP (Packet Date 
Convergence Protocol), RLC (Radio Link Control), and MAC (Medium Access 
Control) and other functions in the radio interface protocols, while the Node B 5 
performs the physical layer function in the radio interface protocols, In addition for 
the mobility 0 f the ue, me radio bearer of one ^ ^ be ' ^ 

Contro.hng Radio Netwolk (CRNC) tQ , ^ 

Conn-oiler (SRNC) via me lur interface, and at this time, the CRNC is called a Drift 
Radio Network Controller (DRNC). 

Fig.3 is a schematic view showing the architecture of the UMTS wireless 
access network UTRAN interface protocol. It can be seen that, the UTRAN 
■nterface protocol is divided into a radio network layer and a transport network 
layer m a horizontal direction; and in a vertical direction, the UTRA N interface 
protocol is divided into two protocol stacks: a control pI ane and a user plane, and it 
further mdudes a transport network control plane for controlling the transport 
network layer. In the UTRAN of Release 5, when the transport network layer uses 
the ff RAN (IP-based Radio Access NeTwork) technology, the transport network 
control plane is not needed. 

Fig. 4 shows the user plane transport network layer protocol stack of lu lur 
and lub interfaces based on the IP RAN technology in ^ ^ „ f Release 
F,g4, RTP UDP and GTP-U represent real-time transport protocol, user dau 
protocol and user p.ane GPRS tunnel protocol, respectively. In the user plane radio 
network layer, the lu interface is the In UP (Use r Plane ) ^ ^ 

tTT ° CiUWlelS - Fig 5 *™ * ^ » d ™ -ntro. p<a„e protocol 

stacks based on the IP RAN technology in the UMTS of Release 5. !n Fig.s! SCCR 

2 
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M3UA and SCTP represent signaling conneotion ^ ^ 

Adapts Layer, and Streaming Control Transmission Protocol, respectively 

are RANAP (Radio Aecess Network Application Part), RNSAP (Radio NetwTk 
Sob-system Application Par,) and NBAP (Node B Application Part), respect^y 
For the detatls of the above interface protocols of the UMTS wire,! access 
network UTRAN, TS 25.4** serial protocol docntnents of the 3 GPP £Z 

T^TrTT 1 "" ^ ~ " e COnSUlted - accordilH 
TS25.442, xnh ar,d other interfaces to the UTRAN Anther have IP-based c^M 

(Operatton and Maintenance) data streams transmitted. 

I« can be seen from Fig.4 and Fig. 5 Iu , Iur md Iub fc 

pfenes and user planes in the IP RAN are all IP network baaed on !Pvo (IPv4 Tl 
SI T^Ji " ^ ~ According Jproto^ 

t~ n r!, . T ' TS2S A32 *• ' ike ' ^ IU ' ^ » d "terface 

^anapon network Iayere ^ ^ ^ ^ ^ ^ 

CMC* so as «c support me guaraateed ^ ( of 
on the DiffServ (Differentiated Services) in the IP RAN 

radio ^ ab 7r deSOribed - W ** «— ° f interface nser p,ane 

radio network layers cotrespond to resoecti™ • • . 

*e FP data femes the FP fiL transmtss.on chapels, and besides 

ai „ r * ProtoCO ' s fteher com Pri« «band control 

stgnaling flames. In the Iur/Inb interfaces there exi.« ppj.L. 
m fh- r. a- 1 FP data fiames correspondine 

* the Defeated Trans™ Channel (DCH), and in the Iur interfaces common 

transmission channels con-esponding to the FP H«* * . 

~ P^ncnng to the FP data frames include the RACH 

(Random Access Channel) and the CPPW tr^ x> , 

4 . ' CFCH ( c °mmon Packet Channel) in the unlink- 

cZ : : d r A H r D r r;r r ei) - - dsch (d °— = 

downlink direction. rrit/mtS; ^ "~ ^ " 

mtertaces, the common transmission channels 
-^pondmg to me FP data flames indnde the Random Access Channel (RACH) 
and me Common Packet Channe, (CPCH) in the uplink direction, and me £2 
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***** direction. One iTdTi , ^ ^ ^ * *• 
on blocks of the col 7 ^ interfaCe b ~» 311 *e 

( TransmissionTiractote „ e A 7~« channel within a 

(SDU) of a Mediom Acoess ConfrQ ^™ of the ^ 

of the c ommon transmission V*** 9 ' ayer bo ™ "y one FP data fteune 

Channe, (HS-DScH), de P end n^ 6 Shared 

specific realisation. Tie situation of ^ ~ "T^ ^ ^ «» 
^Har to ftatoftoe above common ^ HS - 0SCH » *e lur/Iub interfaces 

about ~ — rrr * * e iw • - 

TS2S.425 and serial pro™ Pr ° tOC ° IS - TS25 " 427 . 

FP data frame JTT ° f ,he 3GPP ^ ^e co nsulte d. 

«™ • . Protocol corresponduig to the nrit • 

same m the lur/Iub interfaces Thi. UK H ' S ^P'etely the 

,o - net :r™^r — *— ■ 

Serving Radio Networic Controller «»Kn7 "* *" ,OCMed in *e 

- layer PDUs ~* * «* » - — bear 

corresponding to the DCH Thus «ha ^ tmnsmission Mocks) 

SRNC to the Node B controlled by the SRNc I„ Jnf ^ fr ° m 1,16 

•ayer fraction entities MAC-hs of the H^SCH ^ °' ^ 

of the HS-DSCH la similar ,o mat J £ ~ £T ™< B > *- 

P~ of .he HS-DSCH la the same in the L ^ * " 
tnterfaces, and the DRNC only provides a transit , * " "* *» Iub 

Compared wima 1 eFPdalnl ^ tani ^ SSi0n - 

- prorocols cor^cm^" « * «" - 

- - h, dsc „. indtej^ ::zz:z: rr e,s - -~« 

mose m ^ interfaces. This is 
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because the MAC layer function entities MAC c/.h 

transmission channels „ Ieali ^ , , MM *>* corresponding to the common 
(CRNC, Therefore, 

—on channels ^TZT^^^^^ 
correspond to we common L^JTl ^ 

corresponding ,o the lub interface co mm . FP data frame * 

— (namely, ^^^7^ ^ ^ ^ * ^ 
Emission channels. } 00B ^P«»*«W to the common 

fc order to further expound the 
the DiffServ-based QoS teclofo^ * * ~ ~n, 

mainly comprises integrate<J ^ '~ ^-ring Task Porce) 

(^erv), wherein DiffServ , ^ - *. related services 

'o so,ve the QoS problem of ^ ° «" most Posing technique 

performance,. MtW ° rk becaus c of its excellent expansion 

The basic idea of the DiffServ ■ 
according to QoS requests. The data IT" ^ ** ° f »— 

~, hu, when me netWorfc ^3 ^ ~ have a free access to me 

wiU have a higher priority ^ ^1^^ ^ 3 ^ *— 
source occupancy. The DiffServ onlv ™w MPTCt ° f <Jueue 

« specific QoS index ,o any user. 3 Q ° S " Ut *~ »°« ™e 

Under the DiffServ mechanism it; 
agreement (SLA) between a 3'and ^ '° * '-el 

According to me SLA, the dan, sn.ams of dePartnen <- 
'evels, and when the data streams p^llT "* 

*e pacfceta within the streams by Z^Zt *° ~ 

P«-Hop Behavior PHB. corresponding mode which is called a 

The DiffServ only includes a limited nnmi, * 
oondidon informal thus ^ to be J^^J *~ - >~ HtUe 
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- -i* zzz zz no r ; n ~ " es ~ 

the c. assified forwardinfi " f ! ! Per " H ° P BehaW ' (PHB ) » 

In the DiflServ, as shown in Fig 6 the PHR ,-<, a- -a 
Effor, (BE) PHB Expedited F f ' n, ° ° ,aSSes: Be « 

PHB The „ T: F ™,„8 (EF) PHB and Assured Forwarding (AF) 

- — * ,wer ; AF ^^ZTZ^^^ 
represented by AFxy, wherein x represents the AF c u ^-classes 
queues for packets accrdin, to TTp 7 ' *" '° 

g greater v value, ,n the same queue will be fl ra ,I y discarded 
In the standard TS23.107 of the 3«PP *. r, t. t - 
defined, as shown in Fig . 7 . to Fig 7 ^ arC '~ ' ™T S ia 

bearer (RAB) serviee and SerV ' CeS COnSiSt ° f "*» 

t~uj; servtce and core network bearer service and th- » ao 
consists of radio bearer service and In b^ 

UMTS services are divided LIL * 

slanting c Iass , i„ teractive J s T «*-. 

traffic ciass, a pluralitv of ^ ^ ^ r ^ d * «* 

' 3 P lura "ty of parameters reflectine the n^Q , 
defined, as shown in Fi* s a Q attributes are further 

,uwn m *ig-«. According to TS23 107 t„ t> 

network bearer services can use the dto "* °° re 

—«ess access network UTRAN, the DSCPs of the IP packet* 
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n ft, , downhnk dkectim of fte Iu . nterface m marted 

accord mg » «. ^ attribMe parameters of ^ servjces °* 

ZT-T" be,ween *• QoS attribute p — - - dsctTu 

ST r ° Perat ° r a0COTdin8 10 ^ "~ - ope^ ion 

DtffServ domams, and me radio netWQrk 

mr c ; mple,ely from - radi ° ~ «*« - ~ oil 

* -nterfaces. « „ necessary to re^assify ^ IP packets Qn ^ ^ 
and re-mark the DSCP values in the RNC. "terraces 

the OoS ° f Q ° S " reIated infomati0n 0an be ^taed, nameiy 

TOters of 1116 ^ provUed * '«« ~ during ^ 

rjt l OT m0dif,Cati ° n - - *"* DSCP *— — «" * ^ 
--tad y the core network. In the present invention, the QoS-re,ated information 

and the information associated with radio resources will h, , a. T 
^.ve creation to the „> paokets h ~ ^Tare ^7 T 
mapped to different DSCP values so „ ,„ respecttvely 
transmission. * 8 — *" Q ° S in me * 

Aa above-described, the reievant protocols of the 3GPP present that ,h 

the^ Rl h ^ 8U ~ d Q ° S teChn ° ,0gy ^ « «- DifiServ in 
be solved. The present mvention aims a* mis problem and provides a method fi, 

y me cased UMTS wireless access network. 

Summary «f +u„ Tnrrnfjnii 

In order to realize the DiffServ in the TP ram +u 
method for us W Differ ♦ TZ ' mVention P rovi ^s a 

usmg Differentiated Services (DiffServ) to implement the IP packet 



IEE0300I1 



creation and the marking of a DiffServ Code P 0int (DSCP) for fc. guaranteed 

:i: :? ervice <qos) in *• — ~ — **- «£2 

mobUe telecommunication system, wherein said mobi.e communication system 

(UTRANs) and a p,urali, y of user eq ui pmenK (UEs), wherein the core network 
enmmumeates with the via an Iu ^ 

communis with one or m ore UEs via Uu interns, each of said UTRAN 

r PnSeS 3 « ° f radi ° ~ — <*NC S ) and one or more Nodes 

CatMg ^ Said via Iub interfaces, ^ ^ Node B 
one or more celis, and the creation between the RNCs being performed" 
lur mterfeces; saw method comprising ^ ^ ^ 

aU the uphnk lub mterface data sn-eants generated by the Node B into DCH FpZ 

frames, RACH/CPCH FP data n^es, and Node B Applicati on PaT^ 

stgnalmg and Operation & Maintemmce (O&M) data sn-eams ^ 

aHi„ c t;r,„ *u • - . vvouyi; aata streams, and assigning and 

adjusting the priorities ofthe classified data str^mo^ ^ , 

optimizing the QoS and radio resource!; ^ * °" ** 

in *, , outgoing direction of the lub interfaces a, the RNC side, classifying the 
transmitted data into: uplink DCW fp a*+~ «. 

lub inter* , • , ^P^ntly forwarded from the 

lub interfaces; uphnk RACH/CPCH FP data frames from the lub interfaces 
medium access control CMAC\ _ • "Menaces, 

ntrol (MAC) layer service data units (SDU) processed by the 
MAC layer functional entity (MAC-c/sM >u 

interface RACH/CPCH FP H 8 C °^ Sp ° ndin S »P W ^ 

Generated K f ^ te interface FP cJata frames 

generated by the KMC a* * cp\ T p , . * 

ContmUer ©RNCV „ , " * * ^ ^ Netwo * 

poller (DRNC); and radto network sub-system application part (RNSAP) 

^ "T 5 ' - »« - •*»*« «be priorities of the LaL £L 

streamsa.or ^^■" g -*ep ri »eip,esforop timizin g theQoSandradi0 ^ 

m me outgotng dtrecnon of the lur interface at the RNC side, dassifying the 
~e d data into: down.ink DC H«S. DSC h FP data fran.es 
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forwarded from the .ur interfaces; downm* DSCH PP ^ ^ from ^ 

iayer sdus ~« * - MAc.c/ 5h formin « i: 

SZSiSf*, Iub in,erface DSCH FP data *— = — *£ - 

mterface FACH FP dam frames which, after being processed by me MAC c/sh 

wi* ,gic cha„ne.s and fo rm downnn, Iub interface dl^H * 
data *ames; down.h* luh - mtatace Fp data ^ ^ 

transmit** to the Node B; and NBAP s ignaiing md 0& ' 
and as Slgn d ^ ^ ^ ^ -rns 

the p„„c, pl es for optimising the QoS and radio resom-ces 

When the network is congested, me data stream with a high .eve. win have a 
higher priority than that with a lower level i« ™ , 

Brief D^HpH^^ „ fthr n , |n . m 

Fig. 2 is a schematic view showine theim?Aw * 

pi . "owmgtheUTRAN network architecture. 

archiJL " ' ° ^ ^ protoco, 

p rot ocors^: f tr;;;:i:r 8 r r p,ane — ~ — 

ana Iub interfaces based on the TP R am ♦ u t 
UMTS of Release 5. RAN technology in the 

Fig. 5 is a schematic view showine the ~. 
and luh u snowing the control plane protocol stacks of Iu Iur 

ana iub interfaces based on the TP p am + i_ , ' lur 

Fi* * - 7 d ° ntfaeI PRAN technology in the UMTS of Release 5 

*ig- 6 is a schematic view , 

view showmg suggested values of DSCPs for the 
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standard PHB in the DiffServ. 

Fig-7 is a schematic view showine the o«q . 
• *u o mowing me QoS architecture of the UMTS define 

in the Standard TS23.107 of the 3GPR 

Fig- 8 is a schematic view showine the nn<j o^-u * 
bearer services. Q ^ P arameters of the UMTS 

Fig- 9 is a schematic view showing thelPRAKr. • ■ 

nowm g the IP RAN transmission network. 

Fig. 10 ( C ) i s a flow dia of marki DSCp 
PescrinfrV... Prrfcrred Em bodhnenfe 

interfaces are drawn: ^ fameS ° f ,he Iut/I "° 

1. In the uplink direction, one FP data frame of the lub in, - 
correspondinu to the rv»«~ -r- . b m,e rfaces 

mg to tfte Common Transmission Channel RACH/cpr-u i 
transmission blocks of the RACH/cpth „ , KACH/CPCH on| y <*>t>tams 
and different FP dam ° f 8 ^ ™* •**«-* 

different UE V* ^P 01 " 1 *• RACH/CPCH channels of 

of the RACH/CPCH ^ T ^ "* 

functional entity does n„, •. SmCe MAC-c/sh 

RACH/CPCHalta ZeTofdir " * " " taP ° SSible » «*— » 

2 ml? ^ T ^ ^ ^ IUb faterfa ~ s o f *e Node B 

2. In the downlmk direction, the FP data fem.. * ... 
corresponding to the C„ m -r ° f * e Iur ""*rface 

«g to the Common Transmission Channel FACH/DSCH only contain 
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Z T T of * e FACH/DSCH channei ° f a ^ M«, e> the FP 

d*a frame o each p ACH/DS CH lurmer contains . 4 . bit CmCH . pI 

s'^zi , : dority fadicator) ™ f ° r ^ — * — - 

My of UE S 1 BCCH ( B 7 "T"* "< ^ °' a 

the CCr» C ° ntro1 Chamie, > § enera ^ «" the CRNC 

the CCCH (Common Control Channel) the rrnr ,n ' 
other i„„i„ k . ' H < Comm °n Traffic Channel) and 

other tog* channels within one TTI. while me Downlink Shared Channel 
can ^ logic chan „ e]s of _ ^ withjn ^ W 

Ws Of one DSCH of the Xnh interfaces onl y contain — 2T£ To^ 
DSCH channel of a certain UE. 

3. In the downlink direction the PPM m> ,w 

contain Emission blocks of ^ 'Z^^ * " 

PCH bears Prrw^ ■ ^ ^nannel (PCH) within one TTI. The 

and ^SZSST Channel) lDSiC " 8 ™ * - CRNC ' 
Conn*) layer in ""^ ~" * ^ ^ ^ ouse 

HS D SC In H ,he i dOWn,ink direai0n ' ^ «• ** *— of a !ur/Iub interface of the 
HS-DSCH only contain P DUs ge „ by ^ ^ fa ^ ^ rf ^ 

quired bylZn^r ^ «-■*» 

oy d,ttere «t QoSs, a plurality of transmission oh*™-! 

on one physlcai channe,. Thus, one £ JZ^t^Z 

emission channeis required by d iff ere„ t ^ " ' t ™ S, ° n <** ° f 

oos res* 0 abov : * ** ° n «- 
imy" rrr :r ent invention proposes * —~ J 

.y reierrea to as priority determining rules'^ fhr - 
data sterns in the Iur/Iub interfeces 

DifflServinthelPRAN P l0m ° f a WW«« 'he 
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FACH and PCH of*. Iub interfaces, the Fp data frames of o(her m 

bearing FP data frames can be determined according to the known QoS-related 

bearer (RAB) supphed by the core network during the RAB establishment or 
recodification process and the DSCP vah.es frotn the lu interfaces tnarked by the 
^ network. R egarding ^ _ ^ _ pp ^ ^ * 

deii t r ission cham,eis required by *»- Qoss - - «— * - - 

^ ,0 ^ «*« d *» — - *e tnu.tiple.ed services or the 

ZZTT h by * e ^ QoS - Since the signaUn « - — — *1 

whicTL : , ^ ^ meSSaSe 3nd ^ ~» ~ siting 

DCCPH th , ~ Wr tranSmitted * ^ are borne by J 

^ which comain "° si8na,ins - - - • 



dejj R ; 8ardinS ^ FACH ^ ° f * e Iub ™ terf ^ - P-ri^ can be 

deemed accordmg to the service required b y the highest QoS - m the 

logic channel, but a predefined priority can „<,^ *■ unipiexed. 
Daein.m~«, • «■ Pnonty can be used for easy realization. Since the 

paging message is non-connected RRC inforaation the PCH fp a «. 
assigned a lower priority. Can be 

(3) me MAC-c/sh functiona! entity does no, exist in a Node B, and as a result 
-a imposs.b.e to differentiate RACH/CPCH data frames of different users T* ' 
J* m^ce of me Node B. Tnus, regarding me RACH/CPCH data frames of ^ 

^CH/CPCH data frames of me lur interfaces, two methods can be used for 
determining the priority, namely, using the same r^J.r a ■ 
RACH/CPCH rtata «. .1 Smg same P-^fined priority as that of the 

RACH/CPCH data frames of the Iub interfaces without discriminating me users or 
ass.gning different priorities to the RACH/CPCH 6x,» fi. , " ' 

„f Aitt. . aAUi/LPCH data frames of the lur interfaces 

of drfferent users according to the different QoS requests. 
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The 0&M data streams in th e vjj? u *° highe " priorit * 

C5) In th, 0a " be a$Signed a low * priority. 

-^a" z rt: - up,ink data — — — 

bottieneck. When the P ^1 "*° - 

nee, to he d^d, Jr^S^T 2"" " ^ 
situation wiH «sul, in the «_ n on of „ "* "* ** * *» " mo 

« the data ^ core ZI", reSOUICeS ' ^ ^ ^ 

fi^mes through the DRNC wil, „ ave , hiehf ^ *" *» DCP » **> 

which arrive direc tly via fc ,1^ ^™ ^ ^ FP *— 

•he SRNC wiil complete ^ mi ^ ^ >° » ,he "nation, 

ompiete the micro-diversity operation fthe n»™- 

generating a greater delay to *. rarfi „ h ^ S ° '° P reven « *»» 

-mory. before, the d ^7 "* 3 »— b «*~ 

— d a higher priori., ^ ^ 2 nZT ^ " »* « 
performance and the OoS qw, , ^provenxent of the soft handoff 

corresponding to the DCH „e~t , 7 d " eCtlon - ,f ,h « FP data frames 

FP data fhmtes which are dirT 7 * ^ """^ *~ 0011 

0) Whena JT J J^T * *» N ^ * * - «* hiterface 

conttol (RLC) uses an AM (Assured Mode), in order to 
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redu« transmission delay at the radio interface ,o improve the performance of the 
h.gh layer protocol, such as a TCP (Transmission Control Protocol), having th e 
end-to-end flow control function, the IP packets which bear and contain the radio 
l«k control (RLC) re-tra^nrission PDUs should be assigned a higher priority. In 
addmon, the RLC using the AM mode further has STATUS, RESET RESET ACK 
and other control protocol data units (PDUs), and the IP packets which bear and 

*e UTRAN only has downlink RLC entities, this principie can only be used in the 
downlink direction. 

The DSCP is marked by the IP network edge node, and therefore, in order to 
class,* Egress IP packed and mark me DSCP values for these packets in the RNC 
and the Node B, the user plane IP packet data streams outgoing from the Node B a, 
the lub mterface and from the RNC a, the I ur and Iub interfaces wU , ^ 
analyzed as follows. 

The data streams outgoing from the Iub interface a, the Node B are the nplink 
Iub interface FP data frames Nrap t- j 

CO & M) date streams. ^ ** — ~ 

The data outgoing from the Iur interfaces from the RNC include- 
n uplink DCH FP date frames transparent* forwarded from the Iub interfaces- 
o uplink RACH/CPCH FP date frames from me Iub interface, the MAC layer 
SDUs processed by the MAC-c/sh forming the corresponding uplutk Iur interface 
RACH/CPCH FP data frames; ""ettace 

tran tT": T " ^ *"*" ~ ^ *e RNC as a SRNC and 

transmitted to a DRNC; and 

□ RNSAP signaling streams. 

The data outgoing from the Iub interfaces of the RNC include- 
iur mllT D ™ SCH FP ^ — y Warded from the 

□ downlink DSCH FP data frames from the Iur interfaces, the MAC layer 
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SDUs processed by the MAC-c/sh forming «he copending dowrtlh* i ub 
interface DSCH FP data frames; 

□ downlink FACH FP data frames from the Iu r interface, which, after being 
processed by the MAC-c/sh, are multip.exed with other logic channels and form tbl 
downlink Iub interface FACH FP data frames; 

o delink Iub interface FP data frame! generated by the RNC and directly 
transmitted to the Node B; and 

a NBAP signaling and O&M data streams. 

Fig. 9 shows the IP RAN transmission network. Since the transmission 
networks of the lur/Iub interfaces are the same IP network, when the DSCP is 
marked at the lur/Iub Egress port by the RNC and a, the Itlb Egress port by the 
NodeB, the same strategy should be used to classify the IP packets and mark the 

the lu^T" 8 r ^ abOV£ "** ^ *" meth ° d fOT *° «* 

the lur/Iub interface data streams as se, form in the present invention, the method 
for classing w packets outgoing &Qm ^ ^ ^ ^ ^ ^ 

the IP packer outgoing from the Iub interfaces at the RNC side and the IP packets' 
outgomg from the Iur interfaces a, the RNC side and for marking the DSC P values 
is show* m Fig. 10 (a), Fig. 10 (b) and Fig. 10 (c), respectively. 

the NtdeTT 10 (a) ' ta SteP ta *" IU " interfiCe *— « 

Z m ! * I 8 ^ ^ UPltok IUb ta,erfaCe ««- ~ generated by 

*e Node B, including DCH FP dan, frames and RACH/CPCH FP data fran.es, 

NBAP Ignahng and 0 & M data streams, the priority of the unified IP packets o ; 

^control plane and user plane of the RNC/Node B is determined according to the 

ub mterfaces a , the Node B sine are al, the uplink da. streams, step S,2 „ 
performed subsequent and according to the priority determining rule (5) the 
pr.or.ty of the IP packet, from the Node B is increased. Next, step S 13 is perforn^ 
tegardtng me DCH FP data frames which arrive at the SRNC tlugh the I^C 
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*e pnority of the IP packets bearing the DCH FP data frames should be increased 
according to the priority determining ruie (6). to step 814. according to the priority 
of the IP packets and based on the unified mapping re.ation of the RNC/Node B 
the DSCP values of the IP packets are marked. 

As shown i„ Fig . 10 (b)> in fte outgojng ^ ^ ^ 

RNC s.de, the data frames or dam streams to be differently processed have throe 
coordma* cases. Case 1: in step S21, regarding the downlink tub interface FP data 
frames genemted by the KNC and directly transmitted to the Node B, the NBAP 
stgnahng and 0 & M data streams, the priority of the unified !P packets of the 
control p,ane and user p,a„ e of the RNC/Node B is determined according to the 
prtonty determining rules (!), (2) and (4); next is step S22, in which if the FP dam 
frames contain RAB data units of the RLC using «he AM mode, regarding the IP 

Zlr^ C PDUS - - - P— ^ng STATUS, 

RESET, RESET ACK and other RLC control PDUs, the priority of the 
correspondmg JP packets should be increased according to the priority determining 
mle (7). Case 2: m step S23, regarding the downlink lub interface FACH FP data 
frames processed by the MAC-c/sh, the priority of the unified corresponding 
packets of the RNC/Node B is determined according to the priority deteL^ 
rule 2). once the pnority of the ,P packets of the above two types of date streams 
» determmed step S25 „ performed and the DSCP values of the IP packets ate 

Z l " S 10 ** ^ mBPPmS rciati0n ° f "» ****** B" Case 3: in 
«e P S24, regardmg the dowmink DCHttS-DSCH FP date Same, from the !ur 

uuerfaces mat need ,o be transparently forwarded and the lub interface DSCH FP 
£ta frames formed after being processed by the MAC-c/sh, the DSCP fie.d of the 
IP packets of me corresponding date frames original.y entering from the lur 
tete*ce are regarded as the DSCP of me !P packets of the correspond** date 
frames transmitted to the lub interfaces. 

RNC^r^" Fi8 ' 10 <C> - to ^ ° Utg0in8 <Ure ° ti0n ° f * e *» at the 

RNC s,de, the date frames or date streams to be differently processed have three 
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coordinate cases. Case 1: in sten <5-*i ~ ^ 

— si8naling , Ae priority : :r T; and the 

«■« plane of the RNC/Node B is *-» • A ^ pla " e ^ 

^ oae a »S determined according t<-» ti»« u 
determining rules m An H ^ ^oraing to the above priority 

-ring - KLC re-tranl ^ ^ ^ — - - P— 

HESET ACK and oth e r BXC eol ^U s L" ' 

packets sho U ,d be increased accord" ^ 1 T -™ ** °°— * "> 

- — « performed, „ J, 2r21~ 8nUe ^ - 835 
«— -ch need to arrive at the S^c lZ^L^cZ ^ " ~ 
packet bearing the DCH FP data frames should i aTb ^ " *° * 

determining rtUe (6 , ^n step £ p ^ 77" aCCOrdiD8 * * 
the IP packets for the above tvn, f h . perfonned ' and once the priority of 

- fP packets can ^1^^— - 

--ode B. Case , m step S32 , £ « X^E^T ^ 

the Iub interfaces which need iy> ^ data fiwnw from 

IP packets of the £ f ™°* *• M o ftte 

«— - are copied as ^ ~ ^ * 

*— transmuted to ^ Iub inte&ces ~ if C °7 P ° ndinS — 

Iur interface RACH/CPCH FP d^ ' "Sard"* *<= uplink 

* ^emtined and the DSC P ist^ZT^ "* ^ 

(3). ^* ed aCCOrdm 8 <° the priority determining rule 

- sr^r r„ t r° resaid - — - 

some oral, of them can be 1 , 35 ""^ fa *• 1«— « invention, 

- need, for * *» — - — according' 
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of the data stream, across the lur/Iub interface as shown in Fig. ,0 (a), Fig. I 0 (b) 
and Fig. 10 (c). ~ v J 

In addition, the present invention is not limited to the mapping relation 
between the priority of the data streams across the lur/Iub interface and the DSCP, 
and tt can be configured by network operators according to the specific network 
configuration and operation strategies in the specific implementation 

The following descriptions will give further explanations about the method for 
tmp.ementing the IP packet classification and the marking of a Differentia. Service 

ZtlZ <DSCP> Wh " e aChieVinS ^ 8Uarante£d Q ° S by - 
tne IP RAN as proposed in the present invention. 

Fig. 11 shows a typical example of the assignment of priority of UTRAN data 
streams and PHB classes of the DiffServ. In this examp,e, the priority is divided 
mto 10 levels, wherein according to the priority determining ru!e (4), the data 
'TT ° f - outer control p Ia „e radio apptication protocols have 

a htghest prtority taking the value of I, and the 0 & M data streams have a lowest 
priority taking the value of 1 0. 

As above-described, two types of QoS-related information can be obtained in 
RNC, namely, th e QoS attribute parameters of the radio aceess bearer (RAB) 
supP'-ea by the cote network during the RAB establishment or modification 
process, and the DSCP va.ues from the In interfaces marked by tire ere network. 
J tins example, the UMTS bearer service data streams a„ simply assigned 
different pnonties according to the traffic class in the QoS attribute parameters of 
the RAB supplied by the core network during the RAB establishment or 
modtficattou process, namely that, the priority of the conversational Cass service is 

1' m ° fthe ~* *" ~*« * 3~5, the priority of the interactive 
dass servtce ,s 6-8, and the priority of the background class service is 9. Regarding 
tire stieanung class servic* and interactive class service, tire initial priority is 3 and 
6, respectively. 

Fig. 1 1 further shows the mapping relation between the prforfty ^ me PHB 
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dass of the DiffServ, wherein the high priorities 10 and 9 correspond to the EF 
class of the DiffServ, the priorities 8, 7 and 6 respective* correspond to AF„ AF, 2 
and AF,3 of the DiffServ, and the priorities 5, 4 and 3 respectively cotrespond ,„ 
AF 2 , AF 22 and AF 23 , and the low priorities 2 and 1 correspond to the BE class of 
the DtflServ. In this example, the mapping relation between the PHB class of «h e 
D.HServ and the DSCP uses typical values as shown in Fig, 6. 

In the outgoing direction of the lub interfaces at the Node B side, firstly 
regarding al. the uplink lub interface date streams generated by the Node B 
mc.udmg DCH FP data Ws, RACH/CPCH FP data flames, and NBAP and' 
0 & M data streams, the priority of the IP packets is detenmned according ,o the 
pnorny determining rules (1), (3) and (4). More specifically, the DCH can bear 
vanous traffic classes while the RACK and CPCH can typicaUy bear the inactive 
c..s artd the backed class services, therefore, the priority of the OOIresponding 
DCH FP aata frames and RACB7CPCH FP date frames can be assignee according 
* the u-affic classes home, as shown in Fig. 11. Regarding ^ WAp signaling and- 
O&M date streams, the priority takes 10 and I, respectively ' 

What are outgoing from the Inb interfaces at the Node B side are the uplink 
data streams, so the priority of all the IP packets from the Node B is increased by 1 
accordmg to the priority determining rule (S); regarding the DCH FP date frames 
wh.ch need to reach the SRNC through the DRNC, the priority of fire !P packets 
beanng the DCH FP data frames is increased by 1 according to the priori^ 
determmmg nde (0). If fire priority of one date sfceam is greater than 10 after being 
messed, then it wiil still take 10. After the priority is detennined, fire DSCPs of 
me date streams outgoing from the lub interface a. fire Node B side can be marked 
-cordmg to fire mapping relation between the priority and the PHB class of the 
DfiBerv as shown in Fig. ,1 and fire mapping relation between me PHB class of 
the DtffServ a„ d the DSCP as shown in Fig. 6. 

Meanwhile, i n th e outgoing direction of the lub interface a, fire RNC side 
regarding the downlink lub interface FP «- 

mIerIace FP date frames generated by the RNC and 



19 

IEE030011 



duectly transmitted to the Node B> ,he NBAP signaling and Q&M data steams &e 
pnomy of the IP packets is determined according to the priority determining 'rule 
(1), (2) and (4). More specifically, the priority of the IP packets corresponds to 
respective FP data frames can be assigned according to the traffic classes bome\y 
the corresponding transmission channels, as shown in Fig. 11 . Regarding the NBAP 
s.gnaling and G&M data streams, the priori,,, rakes !0 and 1, respectively. 

If the FP data frames contain the RAB data traits of the RLC using the AM 
mode, according to the priority determining rule (7), regarding the IP packets 
bearmg the RLC re-transmitted PDUs and the IP packets bearing STATUS, RESET 
RESET ACK and other RLC control PDUs, the priority of the IP packets' 
corroding to the FP data frames is increased by 1. Regarding fire downlink lub 
mterface FACH FP data frames processed by the MAC-c/sh, the priority of its 
co„e S pondmg IP packets is determined according to the priority defining rule 
2). In fius example, the priority of the IP packets corresponding to the dowmutk 
lub mterface FACH FP data frames fixedly takes the value of 3, while the priority 
of the IP packets corresponding to the PCH FP data frames fixedly takes the value 

Once the priorities of the IP packets of the above two types of data streams are 
dimmed, the DSCPs of the data streams outgoing from the lub interfaces at the 
RNC std, can be marked according to the mapping Nation between the priority 
end the PHB Cass of the DiffServ as shown in Fig. U and me mapping LI 
be^een the PHB ciass of the DiffServ and the DSCP as shown in Fig. 6 to 
addmon, regarding the downlink DCH/HS-DSCH FP data frames from the'lur 
raterfaces which need to be transparently forwarded, and the lub interface DSCH 
FP data frames formed after being processed by the MAC-c/sh, the DSCP field of 
fte IP packe* of fire corresponding data frames originaHy entered from the lur 
m^tce ,s regarded as the DSCP of the IP packets of me corresponding data 
frames transmitted to the lub interfaces. 

In the outgoing direcuon of me lur interface at the RNC side, regarding the 
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downhnk lur interf.ee FP data frames generated by the ^ as a SRNC 
h_ted to the DRNC, and the RNSAP signaHng, the priority of ^ IP packets „ 
detemuned according to the priority detaining ^ es (1) ^ (4) M 
specificaUy, the priorities of the IP packets corresponding to respective FP data 
frames can be assigned according to the traffic Cass borne by the corresponding 

transmission channel as shown in El™ n . 

anne. as shown in Fig. 11, while the priority of the RNSAP 
signaling takes 10. 

If the FP data frames contain the RAB data units of the RLC using the AM 
mode, acceding to the priority determining rule (7), reganiing the !P packets 

^ET I£ T ,rammitted PDUS ^ STATUS, RESET, 

RESET ACK and other RLC conto,, PDUs , priority of ^ kfite 

DC™ T? * FP WS ™e FP data frames are the 

ot t ^ f ° ^ SRNC *™* *• ™, the priority 

of the IP packets contending to the FP data frames is increased by , according Z 

mtZIT ..f" ^ aftM beteS P ~ * MAC-c/sh, in 
f0r c 7 P,,fiCati0n ' * "»—««• W which is me same as ma, of 

ntmX I RACH/CPC " d - *»~ * — without difl^ntianng the use re , 

namely, the priority takes 3. ' 

DSCpTt r r ri,y ° f ff ° f ^ ^ is - 

DSCPs of me data streams outgoing from the lur interface a, the RNC side can be 

oTTxZ 8 T maPPiDg reIati ° n *~ - «" PHB Cass 

Til oS P^Ifr DSCP M Sh °™ '» * * * regarding the 

- . „ pacKets ot the corresponding data frames 

originally entered from the lur intPtft,., . . S irames 

ofth. * ur w^terfaces is copied as the DSCPs of the IP packets 

of the corresponding data frames transmitted to the lub interfaces 

As an exemplary one, the above-mentioned example adopts an example of the 
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assignment of priority of data streams in the IP RAN and the PHB class of the 
DiffServ. However, as above-stated, the method set forth in the present invention is 
not limited to the specific mapping relation between the priority of the data streams 
across the Iur/Iub interfaces and the DSCPs, and it can be configured by network 
operators according to the specific network configuration and operation strategies 
in the specific implementation. 
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